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(71) We. Glenton and Mitchell 
Limited, of 41 Frost Avenue. Auckland 
Park. Joiiannesburg. Transvaal. Republic of 
South Africa, a company registered accord- 
5 ing to the laws of the Republic of South 
Africa, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in 
10 and by the following statement:— 

THIS invention relates to the treatment 
of chicory. 
Raw dried chicory (cichorium intybus) of 

15 good quality consists of approximately 
80% by weight of inulln. Inulin (C«H,A)x 
is a natural polysaccharide which can be 
hydrolised by water into fructose. The fruc- 
tose molecule has a hydroxyl group (OH) 

20 and a hydrogen atom (H) attached to it and 
when, in a chain, the hydoxyl group of one 
molecule combmes with the hydrogen atom 
of the adjacent molecule to form water 
(H^O) trfiich is then removed, flie residual 

25 coimx)und is inulin. 

Chicory is roasted in order to excite the 
inulin molecule by heat energy so as to in- 
vert it into fructose which is subsequently 
caramelised. However, fructose can only be 

30 formed with the addition of 29 molecules of 
Avater for each molecule of inulin. 

la the conventional roasting process, raw 
dried chicory containing about 6% by 
weight of residual water is fed into a steel 

35 drum which is mechanicaly rotated through- 
out the process. The drum is heated to ap- 
proximately 160°C by means of an oil or 
gas fired furnace and the residual water is 
naturally driven off. In this process the for- 

40 mation of fructose under the influence of 
heat inevitably results in the degradation of 
the fructose itself, and of the lignins, and 
the cellulose and, in fact, of any compound 
in the raw root having a chemical composi- 

45 tion capable of supplying the water which 



is required for inversion of the inulm into 
fructose. 

Li the conventional process, the chicory 
darkens and when the operator judges the 
product to have reached the correct stage. 50 
it is discharged from the drum, cooled and 
ground. 

_ Quite apart from the considerations men- 
tioned above, the known process produces 
a considerable amount of dust, fume and 55 
objectionable smoke. This emission can very 
largely be controlled by careful roasdng 
coupled with the use of scrubbers, after- 
burners and other gas purifiers. However, 
jjurification of exhaust fumes can be expen- 60 
sive, resulting in increased cost of produc- 
tion and therefore m increased cost of the 
final product. 

Roasting loss calculated on the raw dried 
root as fed into the drum normally varies 65 
17% and 25%. It is caused: 



(a) By the grmding action of the rotat- 
ing dnun 

(b) By the degradation of the chicory 70 
due to unavoidable chemical changes 

in its constituents whaa chicory is 
roasted in the normal manner 

(c) By degradation due to poor heat con- 
trol of the roasting root. Control of 75 
furnace heat can be rendered diffi- 
cult for a variety of reasons such as 
variations in the quality of the root, 
the influence of the weaUier on the 
flow through the chimney stack, and 80 
the design and construction of the 
roastmg machine itself. 

The object of the present invention is to 
obviate or at least minimise the disadvan- 85 

tages mentioned above. 

According to the present invention a pro- 
cess for treating chicory comprises the steps; 
of contacting raw dried chicory root con- 
taining inulin with dry steam in a closed 90 



reaction vessel for a. predetermined period which illustrates, in diagrammatic form 

of ume, to invert the muhn to jfructose. and apparatus suitable for carrying it out 
subsequently removing the treated chicory deferring to the drawing numeral 1 de- 

containing fructose from the vessel and notes the reaction vessel which is surrOun- 

SfriwvV°°^ A u- ^ '^"^"^ j^^^et 2. An outlet 3 h 70 

nJ^S t^ -I^A ''"^ '^^'^7 t'^® *'0"°m Of the vessel 1 and 

contacted by said dry steam m the closed it is controlled by a valve 4, A duct 5 con. 

reartron vessel without agitation for said trolled by a valve 6 leads into the outiet 3 

predetermined penod of time. The steam and at its oposite end to the intake of a 

™f be introduced into the vKsel at a pres- centrifugal fan 7 which discharges to atmos- 75 

sure between 1 and 6 bars, but a pressure phere. 

fLm^™'^™^*^^ ^ r J" preferred. The Steam is admitted to the upper part of 

st»m may be supplied by a conventional the vessel 1 through a duct 8 cOTtroIled by 

boiler and after bemg dried in manner a valve 9. ^ 
^°sd cSrj„t„i\£. ^^^J".^^ ^ith a steam 80 



«f A *f. dned root. At a trap 11 is incorporated in the dua 8. 

ft^ ^ Nnrntral 12 denotes a heat exchanger 

S^SS^S"*," to approximately communicating with the duct 8 and pro- 

2ft ilfi.!- A * °l ^f^^i Pi^^ssure is used vided with control valves 13 and 14. Atmos- 

^^r,^^ range stated above, the corres- pheric air may be pumped into the heat 85 

l?oAi'^?^r"'' exchanger by means of a^ntrifugal fan S 
, The raw dried chicory root is placed in 

ina L!m ^i*'^"® and;temperature prevail- the vessel 1 which is then closed to atmos- 

M the vessel, the inversion of inulin phere. Dry steam is admitted to the vessel 

dJSS!f«^^r f^^S "^'^ ^ °* °P^"°S the valve 9. After the pttdeter- 90 

oeg^dation due to the presence of water mined treatment time has elapsed valve 9 

mofccules at the same degree of excitation is closed and hot air is pumped into the ves- 

as fte muhn molecules. sel by the fan 15 on openiiTthe valve 14 
,n residence time of the chicory in the Finally, the vesel is vrated to atmosphere 

before the steam supply is by closing the valve 14 and opening Se 95 

shut off may vary between 10 and 30 valve 6. The treated chicory ifthen re- 

nunutes. a residence time of about 25 moved from the vessel through the cover 

minutes with a steam pressure of 4 bars 16. ^ 
being about average. The actual residence 
35 time will depend not only on the pressure WHAT WE CLAIM IS"— lOO 
and temperature bemg used but also on the ' 
organoleptic qualities of the final product 1. A process for treating chicory com- 

desired by tiie consumer prising die steps of contacting raw dried 

40 v«15*L!„ if ^™ has been shut off. the chicory root containing inulin with dry 

W vessel may be evacuated to allow tiie chi- steam in a closed reaction vessel for a pre- 105 

cory to cool and dry. It is preferred, how- determined period of time, to invert the uiu- 

ever. to pump hot air through the vessel at lin to fructose and subsequently icmoving 

f ^J^^^^P ^^^^ ^'^^t 102°C the tteated chicory comaining fructose fr^ 

At f?' approximately 30 minutes the vessel and allowing it to cool. 

43 while the chicory is still in situ. The pre- 2. A process according to claim 1. in 110 

f,n^ temperature is approximately which the steam is introduced into the ves- 

c- .t. .... sel at a pressure between 1 and 6 bats. 
Since there is absolute temperature con- 3. A process according to claim 1. in 

m r I throughout the reaction vessel, very which the steam is introduced into the ves- 

w little if any heat degradation of the chicory sel at a pressure of approximately 4 bars. 115 
takes place. As the chicory is stationary in 4. A process according to claims 1. 2 

tiie vessel and is not subjected to a^tation. or 3. m which the residence time of tiie 

no physical dsmage is caused and no dust chicory in tiie reaction vessel is between 10 

IS produced. Qrdones and dust separators and 30 minutes. 
55 wifli tiieir attendant fire risk are therefore 5. A process accordmg to any of tiie 120 

"°SSf^;- ■ .. . preceding claims, including tiie step of 

Fmally, since there is minimal degrada- pumping hot air through the reaction ves- 

Uon of the chicory, no objectionable smell sel after tiie steam has been shut off. 
or smoke is produced at any stage of tiie 6. A process according to claim 5. in 

« process and pollution of the atmosphere is which tiie temperature of the hot air is be- 125 

avoided wifliout the necessity of taldng com- tween 102°C and 160°C. 
plex and expensive steps to tiiis end. 7. A process according to daim 5, in 

llie process of tiie invoition wifl now which die temperature of the hot air is 

be further descnbed. by way of example, approxunately 130°C. 
65 wifli reference to the accompanying drawing 8. A process for treating chicory sub- 130 
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stantially as herembefoie desraibed wfh MARKS & CLERK, 

reference to the accompanying drawing. Alpha Tower, 

9. Chicory whenever treated in accord- ATV Centre, 

ance with flie process of any of daims 1 Buiningham. Bl ITT. 

^ ^° ^- Agents for the Applicants. 
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